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Method for the calculation of average lifetime:
To reveal the mechanism of luminescence and energy transfer process in Mn-doped CsPbCl 3 NCs, the timeresolved PL spectrum was investigated. As observed in both Mn-doped CsPbCl 3 QDs and NPLs, the lifetimes of Mn 2+ emission can be fitted by single-exponential relation:
while the lifetimes of exciton emission can be fitted well by double-exponential relation:
Thus, the average lifetime of exciton emission τ ave can be calculated as follows:
in which B i are amplitudes of each components, and τ 1 , τ 2 are the corresponding lifetime constants. 1 
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